OSTEOPOROSIS: A NEW PARADIGM FOR OLD BONES-
An Anti-Aging Specialist's Proposed Protocol for Delaying the Osteocline- by Dr John H Maher, ABAAHP

Osteoporosis, diabetes, heart disease, cancer and senile dementia are major well-publicized chronic diseases of aging that afflict us in our later years. As a matter of sobering fact, one of the above will very likely kill us! 

Osteoporosis is a crippling disease that affects more than 25 million Americans and is a common cause of death in very elderly women. 
One in three women over age 50 suffers spinal fractures -- both with and without symptoms—related to osteoporosis. This usually leads to height loss and may eventually lead to severe chronic mid-back pain, ambulation handicaps and stooped posture (dowager’s hump).
In the very elderly hip fracture occur in one of three women and one of six men. Sixteen percent will die and 50% will require long term nursing care. Death is often from a fat embolism released from bone marrow subsequent to hip fracture. 
Conversely, by age 80, virtually all men and women would, if tested, be defined as “osteoporitic”, yet only a 
small percentage of them suffer hip fracture each year.
What Is Osteoporosis?
Osteoporosis: “a systemic disease characterized by low bone mass and micro-architectural deterioration of bone tissue, with a consequent increase in bone fragility and susceptibility to fracture”.(Consensus Development Conference, Am J Med 1993.)
Osteoporosis is a bone decline in which bones become less dense and more porous. The bones lose mass and density and become brittle. Osteoporosis is marked by a lack of mineral salts, especially calcium, and loss of protein matrix superstructure, with the bones becoming extremely susceptible to fractures from a minor blow, slip or even hug!
Just losing density is called osteopenia, meaning “poor bone”, and is considered a ‘pre-osteoporosis” state.
True osteoporosis occurs when the collagenous protein matrix, the “micro-architecture of bone” is broken down in osteopenic bone, leading to brittle bones that easily fracture or, in the spine, collapse. 
It should be noted that low bone density can co-exist with relatively low fracture rates. As demonstrated by Asian women who have low calcium diets, low bone density (osteopenia), and yet have very low rates of bone fracture.
Osteoporosis is usually a painless disease until a bone fractures, a common eventual result. It should be noted that, until the 1980’s one was not considered to have osteoporosis until fracture occurred!
More than 1.5 million osteoporosis- related fractures occur each year in the United States, mostly in older women, costing almost 20 billion dollars. 
The most common locations for fractures among older women with osteoporosis are the spine, hips, thighs, humerus and wrists. Hip fracture is of particular concern because of the 20% chance of excess mortality within 1 year of the event. Yet most such fractures are mini or micro-fractures of the spine that are not usually detected when they first start to occur. By their 70’s 5 to 7% of women will have enough collapsing vertebrae to form the infamous “dowager’s hump.
A recent Gallup survey conducted for the National Osteoporosis Foundation reports that women with osteoporosis who had experienced osteoporosis caused fractures healed slowly and interfered significantly with their daily lives. Over 75% said it took a month or more to return to their normal activities of daily living. Over one in four said it took more than a year to recover or that they had not returned to their normal activities even yet.
However, being old and having back pain does not mean you have osteoporosis. The most common causes of back pain are postural and muscle strain, mechanical dysfunction, disc derangement and other conditions such as arthritis. 
Osteoporosis: Worldwide “Epidemic”? 
In Geneva, Oct 19, 2000 The Osteoporosis World Day kicked-off with a warning that one of every three women worldwide will suffer from osteoporosis. 
According to Rene Rizzoli, a University of Geneva professor and IOF member, after age 50, American women have a 40 percent chance of suffering from osteoporosis! 
Osteoporosis is expected to become even more widespread as life expectancy rates rise, increasing the need for early prevention strategies.
Osteoporosis is also predicted to grow in developing countries, where detection and treatment measures are limited. 
Indeed, according to the IOF, by 2050 women in Latin America and Asia will account for one of every two hip fractures reported worldwide.
Still, the International Osteoporosis Foundation (IOF) reports that although the disease is one of the most prevalent among menopausal women, it yet remains relatively unknown, rarely diagnosed and poorly treated. 
Do Men Get Osteoporosis? 
Although osteoporosis does not just affect women, they run the greater risk of suffering from the illness, because men’s peak bone density is greater and men do not suffer the sudden hormone loss associated with menopause. 
A common cause of osteoporosis in men is often chronic alcoholism. Lowering of free testosterone (a male hormone similar to estrogen in women), called the “androcline”, and human growth hormone, the“ somatocline”, is another cause. Indeed by the eighth decade, after decades of age related declining levels of the “hormones of youth”, men have just as much osteoporosis as women. It is just that not as many men live into their eighties and nineties as women!
Indeed, without treatment, both men and women lose one to three percent of their bone mass each year after age 50. Men just tend to have larger and denser bones with which to start largely because of the anabolic effect of testosterone. 
Elderly men only experience hip fracture half as often as elderly women, but are much more likely to die from the fracture.
Clearly, however, osteoporosis is NOT an estrogen deficiency disease per se.
Preventing Osteoporosis
Osteoporosis is an extremely important problem in primary care. Among the 20 million women nationally with osteoporosis, only 20% have been diagnosed. Worse, only 1 million of these are receiving treatment! 
Because we all start losing bone as early as our twenties, osteoporosis is a lot easier to prevent than it is to treat once you have it. But if you remember grandmother breaking her hip, or you swear Mom and Dad are getting shorter, then you yourself might have a problem in a few short years!
Currently, much more is known about the disease, making it easier to identify patients at risk of developing osteoporosis, and subsequently perform early bone density and turnover measurements to select and monitor appropriate preventionstrategies and frank treatments.
Yet, controlling for age, women with four or more risk factors were 62% less likely to be receiving antiresorptive treatment than those with fewer risk factors! (Pharmacotherapy 20(4):
405-409, 2000.) 

Although symptoms can be alleviated, osteoporosis is incurable, and prevention - including exercise, a healthy diet rich in mineral salts, hormone replacement/enhancement, anti-resorptive therapies (therapies that slow down bone loss) and adequate health professional monitoring and treatment - remains the best alternative. 
Routine bone density screening among low-risk middle aged women is not yet generally recommended. The National Osteoporosis Foundation recommends testing in all women under 65 years of age with a risk history and all women over age 65 years regardless of risk factors. The risk of life
threatening hip fracture among women with six or more riskfactors is 17 times greater than that of women with less than 3 risk factors. 
Screening of high-risk women would likely influence their decision to start to alter exercise, diet, and lifestyle habits, take supplemental minerals (calcium, magnesium, trace minerals) and vitamins (Dand K) and start treatments that halt or slow the breakdown and loss of bone. The later “antiresorptive therapies” are commonly either hormonal (estrogen replacement/ phytoestrogen supplementation) or non-hormonal prescriptions (bisphosphonates, calcitonin, raloxifene HCl) . 
What Causes Osteoporosis?
Although not all causes of osteoporosis are known, and there are numerous ‘secondary’ causes of osteoporosis, the loss of estrogen, due to menopause, is the consensus major factor for ‘primary’ osteoporosis in women. 
Estrogen preserves bone by inhibiting the breakdown of  bone (catabolism), which is normal process performed  by cells called osteoclasts, perhaps best visualized as little “Pac Man” like cells that “eat up” bone.
This is why women who either have had early menopause (before 45) are more likely to develop osteoporosis. Women who have had their ovaries removed have twice the rate of bone loss. This is because the ovaries, along with the adrenal glands, normally continue produces estrogens, and bone building hormones like progesterone and testosterone, even after menopause, if in smaller amounts. 
It should be understood however that estrogen levels Have often been found to be similar in women with and without osteoporosis. Therefore, we can not consider osteoporosis simply as an “estrogen deficiency “ disease. 
Indeed, the average bone turnover rate, called “remodeling”, is 10% a year, meaning the entire skeleton is regenerated every 10 years! This most complex and continuous process is  dependant on nutrition, exercise, and other hormones besides estrogens, including thyroxin, parathyroid, calcitonin, insulin, 
insulinlike growth factors (IGF), progesterone, adrogens, and corticosteroids.
Specifically, the anabolic hormones, progesterone in women, testosterone in men, and human growth hormone in both,  stimulate the building up of bone (anabolism) by cells called  osteoblasts. 
As these ‘hormones of youth’ slowly decline as we  past our prime, or suddenly decline as in the case of 
estrogen at menopause, bone catabolic metabolism starts  to outpace bone anabolic metabolism. This aging process  in bone is known as the “osteocline”. This leads to  osteopenia (poor bone) and eventually bone so poor it  becomes porous, therefore the term osteoporosis meaning ”a condition of porous bone”.
Bone loss starts to accelerate in women by 35, 10 years before menopause, and then accelerates with menopause, most especially the first 5 -10 years following the change of life!
This most likely occurs because the above hormones of youth progesterone and testosterone start to drop past 30 years of age. (Hgh is highest in the first 20 years.)
Indeed, new research from Penn State College of Medicine shows that oral contraceptive pill (OCP) use by healthy teenage females does not affect increase peak bone mass, or their growth.
Female peak hip bone mineral density is achieved usually by age 16. “The average woman gains 40 to 50 percent  of her skeletal mass - approximately 1,000 grams of bone mass- during adolescence.”
And Dr Prior, Prof. of Endocrinology at the University of British Columbia found in her study of female athletes and non-athlete anovulatory women that progesterone is the key bone building hormone, not estrogen .
The more well known Dr John Lee claims that his clinical research in osteoporosis and a lifestyle and nutritional supplement protocol that includes natural transdermal progesterone dramatically increases bone density, not merely preserves it. He concludes, “I think it unconscionable that progesterone’s role in osteoporosis is being neglected”.
The importance of the above is that it again suggests it is the anabolic hormones, progesterone, testosterone and human growth hormone that most promote bone strength, not estrogen. It also argues that the best time to start to optimize macro and trace mineral intake in childhood and adolescence!
To quote the FDA “maintenance of an adequate calcium intake throughout life may optimize peak bone mass at skeletal maturity and help to slow the rate of bone loss in later life...”
Studies on identical twins and prepubescent girls at Indiana and Pennsylvania State Universities show that enhancement of calcium intake beyond the RDA “resulted in significant gains in the total body and spinal bone density when compared to the control group.” 
Stress and the Cortisol
Not often discussed is the effect of prolonged stress on bone status. Such stressors often cause concurrent exposure to abnormally high cortisol levels. Cortisol is a catabolic adrenal hormone, meaning it tends to breakdown tissue, especially muscle and bone. Therefore, individuals exposed to high stress may have their cortisol levels checked , called an Adrenal Stress Index, to better evaluate the need for and monitor the efficacy of strategies that lower stress and normalize adrenal function.
Osteoporosis Risk Factors Identified 
Some factors known to cause or lead to osteoporosis include: 
a.. A family history of the disease 
b.. Caucasian
c.. Hair turned more than 50% gray before 40 .
d.. small body frame,
e.. decreasing weight at the time of menopause,
f.. a longer period of time since menopause, 
g.. Early menopause (before age 45), or early hysterectomy 
h.. history of never having taken estrogen supplements from oral contraceptives or hormone replacement therapy (17.8% w ERT vs. 30.9% w/o ERT). 
i.. excessive use of alcohol, amphetamines, caffeine 
j.. smoking cigarettes, 
k.. excessively strenuous exercise that stops menstrual periods.
l.. Low dietary intake of calcium 
m. Low fruit and vegetable intake
n.. Lack of weight bearing exercise
o.. Frequent yo-yo crash diets, especially as teenager
p.. The long term use of some medications such as prednisone, steroids, anticonvulsants, antacids, cemetidine, Tagamet, tetracycline, heparin, cyclosporine
q.. Certain hormonal disorders such as hyperthyroidism,  hyper-parathyroidism, Cushing’s disease, type I diabetes, hypogonadism in men
r.. Other diseases such as chronic liver disease, intestinal disorders with malabsorption (Crohn’s, sprue), hypochlorhydria. 
The higher your risk factors, the sooner diagnostic imaging should be considered. 
Anorexia Bone Damage ‘Irreversible’
Almost all young women with anorexia have significant bone  loss which is not helped by conventional treatment. The greatest risk factor of bone loss is a woman’s weight, with those weighing least showing greater levels of osteopenia. 
One quarter of women in an anorexia/osteoporosis study were on estrogen therapy and more than half had been prescribed estrogen previously. 
Treatment with vitamin D supplements and with calcium, both needed for strong and healthy bones, also had no effect.
Therefore, a history of anorexia, and perhaps bulimia, is not only a strong risk factor, but worsens prognosis and begs for alternative anabolic approaches. 
Writing in the Annals of Internal Medicine, Dr Steven Grinspoon writes: “It shows that regaining and maintaining a healthy weight is key to preventing or reducing bone loss.”
Hormonal Therapies and Prevention How Is Primary Osteoporosis Diagnosed? 
Detecting bone density, bone metabolism, and fracture risk early are key prevention and intervention strategies.
Bone mineral density (BMD) is usually measured by DEXA, Quantatative Computerized Tomography (QCT) and Ultrasonometry.
DEXA- Dual Energy X-ray Absorptiometry
Bone density testing is used to diagnose osteoporosis or the high risk pre-osteoporosis state called osteopenia (poor bone). X-rays and cat scans are used to rule out other bone or arthritic conditions. Thin bones may be detected on an X-ray, but not until almost half of your bone is already gone! Bone density testing is more accurate by far. 
A bone density test measures bone mineral content. The greater the bone mineral content, the stronger or 
more dense the bone is. If you have a low bone density, you may be at risk for fractures in the future. The test also can be used to monitor rate of bone mineral loss in those not receiving treatment, and rate of bone gain in those being treated. 
The most common spinal, hip, or full body bone densitytest is a DEXA (dual energy X-ray absorptiometry) test. This painless and safe test is similar to having an X-ray. A miniature X-ray of the spine or hip is done along with measuring bone mineral content. A person may have osteopenia or even osteoporosis if the amount of bone mineral content, therefore mass and density, is below normal. 
The WHO Osteoporosis Definitions are as follows, based on Standard Deviation (SD) from young adult peak bone mass.

Normal is < 1 SD.Osteopenia is 1 - < 2.5 SD. Osteoporosis is = to or > 2.5 w/o fracture
Severe osteoporosis is = to or > 2.5 w/ fracture
It can be argued that persons who are at high risk of osteoporosis should be tested by DEXA for determination of baseline bone density and osteoporosis risk by age 40.
The reasons are that period of greatest bone loss for females is the 5 years subsequent to menopause and that bone loss begins at 35. Ideally, therefore, it could be well argued that females at risk should get a bone density reading well before the “change of life” begins.
pDXA is a smaller DEXA that just measures the wrist, heel or finger.
The QCT is an excellent tool, but not yet currently generally available.
Ultrasonometry uses sound waves to measure density at the heel, shinebone, and kneecap and is a diagnostic test more suited to the smaller clinic. 
NTx :Simple New Urine Test of Bone Turnover 
There is also a good urine test to measure the rate of bone turnover called the NTx. NTx measures a collagen marker which is formed during bone resorption and excreted in the urine. It is indicated for women over 40 with a significant risk profile or any postmenopausal women wishing to see how fast she is losing bone. 

Specifically, the NTx measures urinary waste products (of collagen degradation) that have the highest specificityto bone destruction (catabolic breakdown of bone). These degradation products, called N-telepeptides, act as specific and responsive markers of bone resorption activity (total systemic osteoclast activity).
Thus, by indirectly measuring how fast bone is breaking down, the NTx test both predicts future skeletal status and accurately assesses “antiresorptive therapies”. 
Elevated NTx levels should be “treated” to reduce the risk of fracture and subsequently monitored to measure efficacy of anti-resorptive protocols.
This bone resorption marker is clinically useful for detecting rapid bone loss which can result in osteoporosis long beforeany change is noted on regular X-rays. Soon after starting bone building lifestyle, supplementation and/or “anti-resorptivetherapy” significant changes in baseline NTx levels occur 
which can be monitored to determine any therapies or protocols effectiveness. Unlike bone mineral density measurements which give a static picture of a bone’s density, the NTx measure assesses the rate of bone loss. As such it gives much quicker, if indirect, feedback as to treatment efficacy. In other words NTx measurements best determine the dynamic rate of bone loss via serial tests and as such, is the measurement of choice for the rapid assessment of skeletal response to “anti-resorptive therapies”. 
Being a urine test, the .NTx is also inexpensive, safe and convenient.
(For further information, see the RxShopping Cart after 12/20) 
Reference Values
Normal <38 NTx 
Elevated 38-67 NTx 
Abnormally high >68 NTx
By and large blood tests are normal in osteoporosis.Abnormal blood tests related to bone suggest other 
pathological bone processes.
Your healthcare provider may recommend that you be tested for osteoporosis, but if not, and you feel you are at risk, ask that you be tested. Some insurance plans and even Medicare may cover the cost of DEXA bone density testing. NTx is less than $100. 
What Can I Do To Prevent Osteoporosis? 
Once regarded as an inevitable part of aging, osteoporosis and fracture risks are now recognized as preventable and treatable.
You can do several things to maintain strong bones and prevent osteoporosis. You can help prevent osteoporosis by: 
a.. Doing weight-bearing exercise daily 
b.. Taking bone-building supplemental formulas 
c.. Eating nutritious foods, especially fruits and vegetables 
d.. Maintain an appropriate weight 
e.. Avoiding tobacco and excessive amounts of alcohol/
caffeine/sodium
f.. Having an early risk analysis, and if indicated, bone 
turnover and/or density testing 
g.. Fully evaluate hormone replacement therapy/ enhancement strategies or anti-resorptive therapies early
Exercise- Doing weight-bearing exercise daily helps reduce bone mineral loss, as well as maintains good muscle tone and heart function. Walking or jogging one to two miles a day are ideal; playing tennis and cross country skiing are also good. Swimming, although excellent exercise, is not weight-bearing, so its benefit for bones is minimal. 
Nutrition - The mineral calcium, along with vitamin D, is needed for healthy bones. Taking the recommended amounts of calcium and vitamin D is important for people of all ages as peak bone mass is reached during the late 20's or early30's. (See below for more information about calcium.)
But bone is made up of many minerals and protein. Indeed, those whose diets are highest in fruits and vegetables have the least osteoporosis, not heavy milk drinkers!. 
Magnesium is the second most common mineral in bone and commonly deficient in the non-supplemented diet.
The famous case of Bill Walton shows that other minerals, like Manganese for example, are important as well. It's readily found in green vegetables, nuts, and wheat bran, and many of you get enough in your diets. But when basketball player Bill Walton repeatedly suffered from fractures, a medical work-up found that he was deficient in manganese. With supplements, he improved dramatically. That's why, in addition to exercise and a healthy diet, many prevention minded doctors recommend a high-potency multi vitamin/mineral and bone-building formula for many of their patients. 
In " The Role of Trace Minerals in Osteoporosis", PD Saltman reports how post-menopausal received calcium with trace minerals enjoyed a GAIN in bone density, where calcium alone, trace minerals alone, or placebo showed increasingly greater rates of bone loss.
On the other hand, there is a problem over "over-nutrition" A new Harvard Medical School study reports that teens who regularly imbibe phosphorus laden soft drinks are up to 500% more likely to break bones than those who don't. This again demonstrates that the best time to build bone is when you are young and the "hormones of youth" are high! 
Tobacco, Alcohol, Caffeine and Sodium - Tobacco use and alcohol abuse also increases your risk of developing osteoporosis. Do not use any type of tobacco and limit alcohol intake to no more than two drinks a day. Caffeine is fine in moderation and so is sodium, but immoderate use is a risk factor.
Physical examinations - See your healthcare provider for general physical examinations regularly, especially after age 50. Talk with him or her about your risk for osteoporosis and the need for bone density and bone metabolism bio-marker testing. 
Estrogen - Estrogen treatment is medically considered to be the most effective way to slow bone mineral loss and prevent fractures. Estrogen is the "antiresorptive therapy" of choice,though it does have risks and contraindications. 
Women who are past menopause, no matter what their age, may be candidates for estrogen treatment. 
Estrogen strengthens the spine and reduces the number of osteoporosis related fractures. Though controversial, estrogen is still thought to reduce the risk of developing heart disease, as well as having a stroke. It is also thought to protect the mind from dementia to some extent.
Women who are thinking of starting estrogen treatment should be aware of associated side effects such as uterine bleeding and breast soreness. There is also a significant increased risk of developing breast cancer and marked increase of the much less common uterine cancer. Estrogen replacement is also associated with increased ovarian cancer, gall bladder and liver disease, blood clots and diabetes.
If you have not had your uterus removed, progestin, a synthetic form of progesterone, is usually prescribed along with estrogen to prevent any increased risk of uterine cancer. However, this combination has recently been shown to significantly increase breast cancer risk! 
So the usual medical choice is whether the benefits of staying on estrogen replacement therapy (ERT) for decades outweighs the risk when it is known that ERT increases the incidence of breast cancer by 10% a year for each year of use. That means 100% increase in risk per decade. 

In Europe, natural "triple estrogens" are sometimes compounded in a natural ratio of 80% estriol, 10% estradiol, and 10% estrone and delivered as a transdermal cream. (See Estro-Pro in the RxShopping Channel.) Estriol is the major estrogen of pregnancy. It is a weak estrogen and thought to be breast protective by many doctors in Europe. This as compared to formulations common in the US which are predominately estradiol, a much stronger estrogen and often synthetic to boot, but puts the breast and uterus at risk.
Because estrogen stimulates the uterus, menstrual periods may resume during treatment. However, if you have gone through menopause, estrogen does not cause the ovaries to release eggs, so you cannot become pregnant. 
There are different forms of estrogen, such as a patch and tablet, transdermal cremes, synthetic, natural, single, bi-and triple estrogens, and estrogens combined with progesterone. Since estrogen helps bones only when you take it, you may need to take estrogen for many years to receive full benefit. 
Many doctors of alternative medicine argue therefore that the safest approach to estrogen enhancement, when indicated, is to use a natural triple estrogen formula combined with natural progesterone in a transdermal cream.
However, there are no long term studies monitoring this "natural" hormonal enhancement strategy, and if there ever are, the data will likely come from Europe. 
Progesterone, Testosterone and Human Growth Hormone
Unlike estrogen, which mostly works by inhibiting bone resorption (anti-resorptive), the anabolic "hormones of youth" build bone by stimulating the bone building cells, the osteoblasts. Indeed, bone mass starts to decline (osteocline) when bone resorption outpaces bone building. This starts in early middle age. 
Therefore by maintaining the anabolic hormones of youth within one standard deviation of the 25 to 39 year 
old "normals", and thereby delaying the osteocline, a new approach to bone longevity is proposed.
Natural transdermal progesterone, based on the work of Dr Lee, is the most familiar hormone of youth for most females. Certainly, many clinicians have been impressed by the clinical symptomatic results of natural progesterones in peri- and post- menopausal women. (See Projuvine in the RxShopping Channel)
With the advent of prescription testosterone gels, and OTC free testosterone enhancing hormones (DHEA, androstenediol) and herbal products, raising testosterone levels in men to protect their hearts, minds, and bones may become as common as sex hormone enhancements in women. (See Male Wellness, AndroEdge and Libidex/Vital Love.)
Human growth hormone, as the name implies, stimulates most all tissues to grow, especially muscles and bone tissue. Many products claim to raise the levels of insulin like growth factor 1 (IGF-1) which should, theoretically, lead to increased anabolic, and therefore bone building, metabolism. Whether OTC products that restore a more youthful internal secretion of Hgh, called Hgh secretagogues, can actually increase bone density safely remains to be definitively proven. (See Hgh Plus in the RxShopping Channel)
Unfortunately, the research dollars for proving the efficacy of natural hormones is almost non-existent. Nor is it likely to become available any time in the near future, given our  present direction in medicine and pharmacology.
Non Hormonal Medical Treatments
Although there is no cure for osteoporosis, there are several  medications that slow, and sometimes stop, bone mineral loss. These drugs are also "antiresorptive therapies". They tend to be used when estrogen therapy is not appropriate.
Bisphosphonates - Alendronate, brand name FosamaxTM, provides an increase of bone mineral density and reduces bone loss similar to estrogen. It is used when estrogen is contraindicated. Bisphosphonates are not hormones and do not prevent hot flashes, heart attacks, or strokes; nor do they increase the risk of breast or uterine cancer.
It should be noted that healthy bones are constantly "remodeling". Bone is a living dynamic tissue just like skin, hair, or muscle. Balanced osteoclast activity is an important part of healthy bone metabolism. Fosamax can be considered an "osteoclast poison". Studies on its effectiveness were stopped after 4 to 6 years. Yet this is exactly after that time period that previous drugs, like sodium fluoride, were found to indeed make bones more dense but also more brittle! Only long term follow up clinical data will answer this concern. 
Bisphosphonates may cause nausea and abdominal pain. 
Calcitonin - Calcitonin is a hormone that helps to prevent bone loss. It is given either by injection or nasal inhalation. Calcitonin does not strengthen the hip and has not been shown to prevent extremity fractures. Side effects include nausea, skin rash and nasal irritation. It also is more expensive than other treatments. Calcitonin is prescribed in special circumstances when estrogen or bisphosphonate treatment is not advisable. 
These two treatments are 2 to 4 times more expensive then hormone replacement therapy (HRT).
Evista (raloxifene HCl) is the only selective estrogen receptor modulator (SERM) available in the United States to prevent and treat osteoporosis in postmenopausal women. New findings from a large osteoporosis study demonstrate that Evista significantly reduced a woman's risk of symptomatic spinal fracture within just one year of treatment.
Like other medications, Evista is not for everyone. It is contraindicated for women who are or can become pregnant, are breast feeding, have severe liver problems, or have blood clots that require a doctor's treatment. An infrequent but serious side-effect of Evista is blood clots in the veins, which occur at a rate similar to that reported for hormone replacement therapy. The most commonly reported side-effects were hot flushes and leg cramps. However, most women taking Evista did not experience these symptoms.
Non-Hormonal Medications That Stimulate Bone Formation
Sodium fluoride is the only medication that actually stimulates bone formation that has been studied extensively. However, it is no longer approved for treating osteoporosis as the bone formed may not be normal, specifically too brittle. It is commonly added to drinking water in small amounts for prevention of dental cavities. Even this practice is ontroversial. Certainly more research is required to confirm if a new slow-release preparation of sodium fluoride is safe and effective for treating osteoporosis. 
Building Strong Bones w/ Non-Drug, Non- Hormonal Nutrients
The current RDA for Calcium is 800 mg for ages 1-10 and over 25, 1200 mg for 11-25 year olds, lactating, or pregnant women, regardless of the choice of drug treatment. Others, such as the NIH, argue that these numbers ought to each been increased by up to 600mg/daily!
However, we must keep in mind that multiple cross cultural studies show that in the less-developed countries where diary products are not used and much less calcium is consumed there are much lower rates of osteoporosis. Indeed the countries with the highest milk drinkers have the most osteoporosis! 
In 1985 the National Institutes of Health (NIH) recommended that women increase their daily calcium intake. By 1989 the NIH was warning that calcium product promoters were "promising more than calcium is going to deliver". Clearly, simply taking some Tums (calcium carbonate) is not an adequate bone longevity strategy!
A 12-year study of 78,000 women in the American Journal of Public Health last decade concluded that milk consumption was associated with greater osteoporosis!
And dietary studies show high fruit and vegetable diets are protective. 
This may because of the trace minerals which are supplied. Or it may be the alkaline ash of fruits and vegetables which promotes more positive calcium metabolism. It is also theorized that high animal food diets leave an acid ash which "leaches' calcium from bones to buffer the excess acid. Also, the low phosphorus content in low animal protein diets is to be considered because excretion of excess phosphorus from high protein/phosphorus via the kidneys "pulls" calcium with it.
In any case the preferred source of calcium is from a variety of foods. Yet the USDA tells us after age 11 no women age group achieved even 75% of the above RDA's. Women age 12 to 29 ingested under 60%. And over 50% of elderly women do not get even 500 mg per day!
If you too are unable to consume an adequate amount of calcium- rich foods, you may need to take a supplement.    
It should be noted that it is the amount of elemental mineral in a tablet with which we are concerned. Therefore a 500 mg tablet of calcium gluconate may only supply 55 mg of calcium, the rest being gluconate or even fillers and binders!
Generally only 1/3 of dietary calcium is absorbed. Absorption is lessened with a weaker stomach acids (hypo-chlorhydria), or in the presence of high fiber, especially phytates from whole grains.
Calcium supplements differ in bio-availability as well. Calcium lactate and citrate, which are calcium ions bound to lactic acid and citric acid respectively, are well absorbed. The phosphorus in calcium phosphates can enhance absorption. Calcium carbonate, though cheap, is bound to bicarbonates, and acts as an antacid (Tums) and therefore is not an optimal form of calcium, especially for those over 40. Indeed calcium carbonate absorption depends on a strong acid stomach, which is why it is likely fine for youngsters and dubious for the very elderly. Calcium gluconate is fairly well absorbed but takes lots of pills, being low in elemental calcium per tablet. Oyster shell and bone meal calcium are poorly absorbed and may well be polluted with lead, though the situation with the later seems to be improving. 
If you are not sure about your supplement , try the "dissolution test". Place one teaspoon of vinegar in 1/3 glass of warm water. Some labels actually state "USP dissolution tested". See how long it takes to break down. The longer it takes to dissolve, the less absorbable the supplement. Indeed, any chiropractor will tell you that he or she commonly sees "vitamin pills" still un-dissolved in the colon. Some labels actually state "USP dissolution tested".
A special form of calcium, called micro-crystalline-hydroxy-apatite (MCHC), is actually a whole bone supplement. MCHC uniquely has all the trace minerals, bone matrix, protein, collagen, amino acids and even enzymes, when properly prepared without heat, of whole raw bone. 
"Osteo Int", 1995, reported that MCHC was twice as effective as calcium carbonate in slowing bone loss. MCHC is therefore considered by many experts to be the "bone food" of choice, as you are essentially supplementing raw bone, more of a complete bone food in a capsule than a mineral tablet. 
This may be because MCHC nutrients uniquely supports bone micro-architecture as compared to just supplying minerals. (See Bone Maximizer and Osteo Plex in the RxShopping Channel)
Mineral tablets are probably best taken between meals on an empty stomach, though there is no consensus on this notion.Taking mineral supplements with high phytate meals or fiber supplements is counter productive. Certainly calcium carbonate should not be taken with meals unless a true hyper-acid condition exists. (Most heart-burn is not an hyperacid stomach, it is a reflux of normal PH or even above normal PH (read weaker) stomach acids up into the unprotected esophagus.
Mineral supplements, like most all supplements, are better taken in small doses throughout the day because the smaller the dose, the better the absorption. Taking more that 500 mg of elemental calcium at one sitting is likely very "wasteful", pun intended, as more will be lost in the feces.
If you have or have had kidney stones or high blood calcium, talk to your physician before taking calcium. It is generally accepted, however, that dosages of less than 2500 mg per day are safe. Such conditions as above usually call for supplementing with magnesium first. Magnesium dosage is increased and continued until the stool softens, becoming "pudding like". At that point, combined calcium/magnesium supplements are begun, generally in a 2 to 1 ratio.
There is growing evidence that magnesium may be an important factor in the qualitative changes of the bone matrix (micro-architecture) that determines bone fragility. Thus, adequate calcium intake may not ensure proper bone health if magnesium status is abnormal . 
Magnesium is also deficient in the standard American diet. Numerous studies show that almost 40% of American women between 15 and 50 years of age receive less than 70% of the RDA. Blood tests are not a useful measure of magnesium nutritional status.

To prevent an imbalance, it is a good idea to consider a formula that has at least half as much magnesium as calcium.
Boron is sometimes include in good bone formulas because it enhances estrogen's effect on osteoclasts. 
Vitamin K, the clotting vitamin, best gotten from green leafies, is also good for bone and therefore found in some of the better bone formulas. Those on anticoagulation therapy may need to avoid Vitamin K.
400 units of vitamin D daily is usually recommended as well, especially when in climes and seasons precluding getting plenty of sun. If you have regular exposure to sunlight or use vitamin D-fortified milk, you probably get enough vitamin D. Some calcium supplements also contain vitamin D. Do not exceed 1000 IU a day without a doctors guidance.
CALCIUM SOURCES FOR PEOPLE WHO ARE LACTOSE INTOLERANT 
Consuming adequate amounts of calcium daily from childhood is a basic prevention strategy. Milk provides 300 milligrams of calcium/ cup. Non-fat yogurt and hard cheeses are an even better source. Plain yogurt supplies 345 to 415 mg per cup. Just one-fourth cup of shredded cheese or one ounce of hard cheese contains 200 milligrams of calcium. 
Keep in mind that not all dairy products are equally good sources of calcium. While cottage cheese contains significant calcium, it is also dense in protein. High protein intake is linked to renal calcium excretion. To offset this "calciuric effect" of protein, a ratio of at least a 20 mg of calcium to every gram of protein is recommended. For example, American cheese and cheddar cheese meet this requirement. So does non-fat yogurt, which is even better if ground almonds are added. However, if you're lactose intolerant, milk allergic or otherwise "milk adverse", finding enough calcium sources may prove more difficult. 
Fortunately, many products other than dairy foods are high in calcium. Here are a few: 
- Broccoli-130 mg per cup
- Canned salmon--200 mg of calcium per three-ounce serving 
- Calcium enriched orange juice--300 mg of calcium/8-oz.
- Figs-270mg per 10
- Mustard greens--200 mg per one-cup cooked serving 
- Tofu--516 mg per cup 
Other excellent sources include collard, spinach, almonds, sweet potatoes and calcium-fortified cereals.
Therefore, a calcium rich dairy-free breakfast might be scrambled eggs w/ tofu, canned salmon and mustard greens/spinach, adding olive oil, other herbs, spices and onions and garlic to taste, with a glass of calcium enriched OJ!
Drinking Tea May Protect Women From Bone Disease 
A recent study published in the American Journal of Clinical Nutrition showed women age 65 to 75 years old who drank at least one cup of black tea, with or without milk, had significantly higher bone density.

Scientists speculate that the polyphenols in tea are what's protecting the bones. Other antioxidants, such as vitamins C and E, can also neutralize unstable free radical cells that otherwise would destroy healthy cells; but tea's polyphenols might have 25 to 100 times more free radical quenching power. 
Other studies have linked high caffeine intake to bone loss in later years. Black tea is the most caffeinated of teas but is still generally less than coffee, depending on brewing methods. Decaffeinated teas have only half the polyphenol content of regular teas. Green tea has more polyphenols and less caffeine.
Soy a Double Blessing for Bones?
Soy is not only a good calcium source, but also rich in phyto-estrogens (estrogen like nutrients in plants).
These particular plant estrogen mimics are called isoflavones.
Scientists at Iowa State University have determined that soy isoflavones can reduce bone loss in women in the menopausal "change of life"; women who would otherwise be expected to lose up to three percent of bone mass yearly. (See UltraMeal in the RxShopping Channel.)t
The study, recently published in the American Journal of Clinical Nutrition, concluded: 
"Our positive results...suggest that dietary isoflavones may be effective in preventing vertebral bone loss...
Thus it is possible that the inclusion of isoflavone-containing soy products in the diets of peri-menopausal women could serve as an alternative or adjunct treatment for women at risk of osteoporosis." The researchers went on to say this finding may be especially important for women who are poor candidates for hormone replacement therapy. Generally, the "therapeutic" dose is 90 mg isoflavones.
Ipriflavone: An Important Bone-Building Isoflavone
Not everyone can and wants to eat several soy servings daily.For some it is a matter of taste, for some allergy, for othersindigestion and yet others iodine binding thyroid related problems. There are even those nutritionists who make a good argument for restricting soy intake to fermented soy products only.
Fortunately, a synthetic isoflavone, ipriflavone, is an alternative solution that can provide all the bone protecting benefits of soy isoflavones without eating any soy at all In the Journal of Alternative Medical Review ( 1999;4(1):10-22), by Kathleen A. Head, N.D., ipriflavone, an isoflavone synthesized from the soy isoflavone daidzein, is presented as holding great promise in the prevention and treatment of osteoporosis. She reports that ipriflavone has been widely studied in humans and found effective for both inhibiting bone resorption and enhancing bone formation, the net result being an increase in bone density and a decrease in fracture rates in osteoporotic women. 
While ipriflavone appears to mimic estrogen's effect, it does not possess intrinsic estrogenic activity, making it an attractive adjunct or alternative for those to whom conventional estrogen hormone replacement therapy (ERT) is contraindicated or simply want to avoid ERT because of current controversy on its benefit/risk ratio. As an aside, ipriflavone shows some success in cases of tinnitus caused by otosclerosis. 
A Natural Bone Building Program
While estrogen and calcium play an important and complex role in bone health and longevity, it has been demonstrated that osteoporosis cannot simply be attributed to calcium deficiency or lower estrogen from menopause. Indeed, it may even be argued somewhat that osteoporosis is a degenerative disease of Western "first-world" lifestyle.
The "truth" may be that the best approach to bone longevity incorporates the same do and don'ts of an overall anti-aging program. Though the new practice of anti-aging medicineis admittedly as much art as science, we propose the following outline to maintaining strong bones for 100 years.
1) Optimize nutrient intake and absorption.
2) Minimize anti-nutritive exposure
3) Regular weight bearing exercise
4) Maintain the hormones of youth 
5) Keep cortisol, the anabolic stress hormone,
under control
Optimize Nutrient Intake and Absorption
Diets should be rich in nutrients and of wide variety.Fruits and vegetables should comprise at least 5 serving a day.
Menopausal women may want to consider regular soy or fermented soy ingestion, especially if they wish to avoid estrogen replacement therapy. 
Green tea over coffee would seem reasonable advice. 
It is likely that a broad spectrum, complete multi-vitamin mineral (iron free for meat-eating men and menopausal women) with at least 500 mg of calcium citrate and 250 mg of magnesium citrate or other well absorbed salt is appropriate for most, given the many surveys demonstrating the commonness of excess calorie, low nutrient diets.
Those not regularly consuming fruits and vegetables, which is unfortunately the majority of us, would be wise to consider supplementation with "super-food" green drinks or similar formulas.
Those post-menopausal women w/ excessive or high bone resorption bio-markers who wish to avoid soy may want to supplement with ipriflavone, 600mg a day.
If extra bone building supplementation is desired or indicated In those past the time of peak bone mass, a complete and balanced bone building formula containing no heat processed MCHC is the most complete bone food. 
Most minerals need an acid environment in the stomach to be best absorbed. Therefore, taking antacids like TUMS (calcium carbonate), especially as digestive acids weaken with age, is not likely the most optimal strategy. Taking mineral supplements with lemon juice, apple cider vinegar may be useful as we pass middle age.
However, those under thirty, especially females, might consider early, even childhood supplementation, with 500 mg of elemental calcium. Children might be encouraged to drink calcium fortified orange juice over and above soda's.
Minimize Anti-Nutritive Exposure
Avoiding tobacco and toxic metals, moderation in alcohol, coffee, sodium, aluminum containing antacids, diuretics, anti-convulsants, valium, librium, sugar junk foods and sodas are basic strategies. Generally, the greater the anti-nutritive exposure and history, the more likely bone building supplements are indicated.
Regular Weight Bearing Exercise
Even a well-built, well fed, young astronaut becomes osteopenic if exposed to 6 months of no gravity. Weight lifting is probably the most bone stimulating, but even gardening is of great value.
Maintain the Hormones of Youth 
First to consider is natural transdermal progesterone in women as early as the age of 35, when progesterone levels start to decline.
Men with fatigue, high stress and low libido after 40 may 
consider DHEA enhancement or other testosterone prohormones and free testosterone enhancing herbs. Cortisol lowering relaxation, meditation, deep sleep and exerc  ise council is advised as well.
Women at the menopause may consider adding phyto-estroge ns isoflavones from soy, ipriflavone, natural triple estrogens or prescription natural or synthetic estrogens, e specially if at high risk, sub-optimal bone bio-marker resorption rates and or bone density greater than one standard deviation (>1 SD) from normal.
By 40 in men, and by menopause in women, consideration
of Hgh secretagogues to increase the major anabolic hormone, human growth hormone, may begun to be entertained, especially if IGF-1 levels are in the lower normal ranges for 25 to 39 year olds.
After 60 men with high osteoporosis risk may want to consider prescription testosterone, especially as male life expectancy increases. 
Hormonal needs should be demonstrated and monitored by saliva, urine or blood testing.
Keep Stress and Cortisol Down
Stress causes cortisol levels to rise. Cortisol is an catabolic hormone that causes bone and muscle loss. Stress handling strategies such as cortisol lowering relaxation, mediation and exercise council is indicated. It should be noted thatmelatonin can lower cortisol, perhaps by promoting deeper sleep in those over 40. Also to be noted that the current opinion seems to be that the ideal DHEA to cortisol ratio is ten to one (10:1). Therefore high cortisol may argue for DHEA enhancements, even when DHEA is in "normal " ranges to restore some semblance of anabolic/catabolic balance vis-à-vis the osteocline. The best clinical lab test for monitoring adrenal stress is the Adrenal Stress Index, (ASI) which measures an AM DHEA, progesterone and cortisol, along with at least a late evening cortisol , though as many as four cortisol measurements during one 24 hour period are commonly garnered. It is also an excellent guide to supplementation and monitoring the effects of any interventions designed to optimize DHEA and cortisol, and therefore slow the stress related catabolic breakdown of bone. (See the RxShopping Channel for more 
information on the ASI.) 
Baseline Bone Density and Turnover Measurements
The higher the risk factors, the sooner baseline DEXA should be done. As DEXA measures bone density but not micro-architecture, urine tests to measure the rate of bone catabolism, as in the NTx, gives a more sensitive, complete and timely picture.
The higher the risk factors and the more troublesome the diagnostic data, the more complete and aggressive that some or all of the above strategies are to be implemented and more 
closely the response monitored.
Typical Bone Wellness Anti-Aging Supplement Protocol
Although each person is different, the following generalities may prove helpful in designing your own bone longevityprogram:
All people old enough to swallow the pills MultiWellness, 6 a day
Men over 40: Consider adding Hgh Plus
Men over 50:Consider adding Male Wellness
Estrogen Dominant Women over 30:Consider adding Projuvine
Peri and Post Menopausal Women Consider adding Hgh Plus, Consider adding Projuvine + 
High Risk/ Osteoporitic Men and Women, Consider adding Bone Maximizer, 3 a day
High Risk/Osteoporitic Women, peri or post menopausal:,  Consider adding UltraMeal, Or Osteo Plex (Impriflavone) 3 a day, Or EstroPro instead of Projuvine 
Important: All those NOT eating 5 servings of a rich variety of fruits and vegetables daily should add GREENS FIRST to their Anti-Aging programs.
Summary
In conclusion, osteoporosis is the end result of the aging process called the osteo-cline. The best prevention strategies are started early. Indeed, the best prevention is maximizing bone mass in the first 2 decades while the anabolic hormones of youth are high. For those of us for which this strategy is too late, first we must consider our risk factors. Then, we must decide when to get baseline measures of bone status and breakdown, via tests like the DEXA and NTx, respectively. Finally, we must construct a program that optimizes bone building and minimizes bone breakdown utilizing those approaches that allow the least economic burden, easiest compliance and least adverse outcomes/side effects . 
It may be that in the future, more and more emphasis will be on strategies that promote bone building, anabolic processes, over and above the current emphasis on anti-resorptive therapies that endeavor to slow or halt catabolic bone loss.
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